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© Multiple fuel burner control system. 

® A system for interconnecting a plurality of fuel 
burners (14-17) utilizes program modules (30-33) at 
each of the burners. The program modules contain 
microcomputers (86) and are interconnected with a 
communications module (41) by a first level data bus 
(40-43). This interconnection and the programming 
of the modules prevents cross talk between the 



units. The communications module further is con- 
nected to a second level data bus (70), that provides 
auxiliary functions without interaction with the data 
contained on the first data buses. The information 
supplied to the second data bus is limited so that no 
safety related function can be affected. 
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each of the burners. The program modules contain 
microcomputers (86) and are interconnected with a 
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MULTIPLE FUEL BURNER CONTROL SYSTEM 



BACKGROUND OF THE INVENTION 



The control of fuel burners for non-residential 
applications typically have been accomplished by 
electromechanical programmers referred to as 
flame safeguard programmers. These programmers 
operated a number of relays, switches, and asso- 
ciated equipment in response to a motor driven 
cam arrangement. These pieces of equipment were 
rather rigid in their application, and required that a 
correct model of the flame safeguard programmer 
be selected for each individual application. 

Microcomputers have now been introduced as 
a way of Improving the intelligence and flexibility of 
flame safeguard programmers. Single burner flame 
safeguard programmers have been introduced and 
the BC7000 "Blue Chip" Microcomputer Burner 
Control System as sold by Honeywell allows for 
many functions not available in earlier electrome- 
chanical flame safeguard programmers. The 
BC7000 added safety check logic, annunciation 
and self-diagnosis, and energy saving innovations. 
Once again, this particular type of unit has been 
applicable to a single burner installation. 

SUMMARY OF THE INVENTION 



Now that microcomputers have been estab- 
lished as a safe way to control fuel burners, it is 
possible to take advantage of their continued in- 
crease in intelligence at a low cost to build multiple 
boiler-burner controls that can be interconnected 
and dealt with either remotely or on site. The term 
multiple burner controls will be used as a generic 
term regardless of the number of burners or boilers 
that are involved. In the present invention a plural- 
ity of individual burner control systems are pro- 
vided each with a first level of data bus connec- 
tions to a communications Interface. This allows the 
communications interface to provide information to 
each of the individual controls, and to further pro- 
vide an output to remote locations via connections 
such as a local area network, RS-232 cables, or to 
a telephone line. 

The interchange of information by way of the 
structure of the present invention is not limited to 
the use of a communications interface with the 
individual burner controls for two-way flow of data 
or control. The present invention encompasses a 
second data bus connected to the communications 
interface that is capable of connecting to additional 
control equipment. The two data buses which con- 



nect to the communications interface are designed 
so that there cannot be a cross flow of information 
between the various burner control systems, nor 
can the secondary or additional data bus which has 

s * been added be used to alter or control safety 
critical functions in any of the individual burner 
control units. The burner control units have been 
specifically identified as program modules, and that 
term will generally be used in the subsequent 

10 discussion of this invention. By providing two dif- 
ferent types of data buses, which are exclusive of 
one another in their data carrying capacities, it is 
possible to build a system wherein the program, 
modules can be used on individual boiler-burners, 

15 but that information cannot cross flow between the 
various program modules. Further, with the data 
bus structure disclosed, input and output data is 
capable of being transmitted by the communica- 
tions interface. The communications interface is 

20 provided with additional data or information from 
other controls, but this data is limited so that no 
safety related activity can be altered thereby guar- 
anteeing the integrity and safety of the overall 
control system. 

25 In accordance with the present invention, a 
system for interconnecting a plurality of fuel bur- 
ners for control and output of information for said 
fuel burners including: a plurality of program mod- 
ules with a single program module adapted to 

30 control a single burner; each of said program mod- 
ules including microcomputer means and further 
including data bus connection means; a keyboard 
and display module including data bus connection 
means; data bus means connecting a first of said 

35 program modules to said keyboard and display 
module to allow input and output data to be com- 
municated to and from said first program module 
which is adapted to control a first of said fuel 
burners; said input and output data encompassing 

40 a full range of operation of said first fuel burner; 
communications module means having data bus 
connection means connected to said data bus 
means; said data bus means and said program 
modules restricting some data communications 

45 from said communications module means to said 
program modules; and second data bus means and 
said data bus connecting means connected to said 
other data bus connection means and capable of 
providing communications to and from said first 

so data bus means without allowing said first data bus 
means to communicate between themselves. 
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Figure 1 is a block diagram of a multiple fuel 
burner and boiler arrangement with four boilers, 
and; 

Figure 2 is a detailed layout of a single 
program module with keyboard and display mod- 
ule. 



DESCRIPTION OF THE PREFERRED EMBOOl- 
MENT 



In Figure 1 there is disclosed a block diagram 
of the novel system. The sytem is shown as made 
up of four boilers 10, 11 . 12, and 13. The boiler 10 
has associated with it a fuel burner 14, boiler 11 
has a fuel burner 15, boiler 12 has a fuel burner 16, 
and boiler 13 has a fuel burner 17, Each of the 
boilers 10-13 are connected to inlet and outlet 
piping generally disclosed at 20 and 21 as conven- 
tional headers. The headers 20 and 21 contain 
normal valve structures, and are connected through 
a four-way valve 22 to a pump 23 which supplies 
heated water or steam to a supply pipe 24. A 
heating load 25 is shown connected to the supply 
pipe 24 and to a return pipe 26. 

The boiler supplies steam or hot water to the 
header 20 where it is diverted by the four-way 
vaive 22 through the pump 23 to the supply pipe 
24. The heat is then utilized at the heating load 25, 
and the lower temperature water and/or condensate 
is returned via return pipe 26. The boilers, fuel 
burners, headers, pump, etc., are all conventional 
and have been disclosed merely to provide a sys- 
tem to which the novel fuel burner control system 
is adapted to be connected. 

Four program modules 30, 31, 32, and 33 are 
disclosed with a single program module associated 
with each one of the boilers. That is, the program 
module 30 is associated* with boiler 10, while the 
program module 31 is associated with boiler 11. 
etc. The program modules are physically located at 
or near the boilers. The make-up of the program 
module is disclosed in detail in Figure 2, and will 
be discussed subsequently. 

Each of the program modules 30-33 have in- 
dividual data bus connection means 34, 35, 36 and 
37. The bus connection means are conventional 
cable and connector arrangements for the data bus 
means. Each of the data bus connection means 34- 
37 are connected to data buses 40, 41 , 42 and 43 
which ultimately connect to a communications 
module means 44. The communications module 
means 44 has appropriate data bus connection 
means 45, 46, 47 and 48. Data bus connection 
means 45 is connected to data bus means 40, data 
bus connection means 46 is connected to data bus 
41 , data bus connection means 47 is connected to 



data bus 42, and data bus connection means 48 is 
connected to data bus 43. This arrangement allows 
each of the program modules to be connected by a 
first data bus means to the communications mod- 

5 ule means 44, The communications module means 
44 has different types of conventional interconnect 
arrangements. Three are shown and are a local 
network connection means disclosed at 50, RS-232 
means at 51, and a telephone connection means at 

w 52. These three are only by way of example. This 
allows the communication module means to inter- 
face with computer terminals and telephones as 
well as other types of remote equipment 

Four keyboard and display modules 53, 54, 55, 

rs and 56 are disclosed with data bus connection 
means 57, 58, 59, and 60. As is apparent from the 
drawing the data bus connection means 57, 58. 59, 
and 60 allow connection to the data buses 40, 41, 
42, and 43, respectively. 

20 While the disclosure of Figure 1 shows four 
keyboard and display modules 53-56, a single key- 
board and display module could be used and could 
be removed from one boiler to the next. This is not 
a recommended form of installation, but would be 

25 possible as the keyboard and display modules are 
interchangeable and can be readily connected or 
disconnected from the appropriate data bus by the 
data bus connection means. The main disadvan- 
tage of an installation utilizing less than a keyboard 

30 and display module for each program module is 
the lack of the ability to readout continuously data 
on the state of the boilers by a person in the boiler 
room. The disadvantage would be further extended 
to the fact that if changes were needed, the key- 

35 board and display module in one location would 
have to be physically relocated to accomplish a 
programming task on an associated boiler. 

Each of the program modules 30, 31, 32, and 
33 would have associated sensors 61, 62, 63, and 

40 64. The sensors would be wired or connected to 
the appropriate program module to provide the 
program module with data on pressures, tempera- 
tures, etc., in each of the boilers, as is well known. 
The system may be completed by the addition 

45 of a lead/lag controller means 66 which is supplied 
with header water temperature 68 and is capable of 
supplying that information, along with other infor- 
mation to a data bus connection means 67 to a 
second data bus means 70. The second data bus 

so means 70 is further connected to a time of day 
control 71 at a data bus connection means 72, and 
with the second data bus means 70 it is connected 
to the communications module means 44 at 73. 
The second data bus means 70 could aiso receive 

55 information such as information from a heating boil- 
er control means 74. The heating boiler control 
means 74 receives water return temperature at 75, 
supply water temperature at 76, outdoor tempera- 
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ture at 77, and space temperature at 78. 

The data bus means 70 is structured so that 
the communication from the equipment to which it 
is connected can supply the communications mod- 
ule means 44 with information, but the communica- 5 
tions module means 44 prevents an interaction 
between the data bus means 70 and the balance of 
the data bus means 40, 41, 42, and 43. Also, the 
communications module means 44 is structured so 
that there can be no "cross talk" or interconnection w 
of information with the data buses 40, 41, 42, and 
43. 

Additional blocks have been shown at 80 for 
future controls that can be added to this system. 
The specific types of controls are not material to rs 
the present invention and have not been described. 

In Figure 2 there is disclosed a program mod- 
ule that can be considered module 30. The pro- 
gram module 30 includes a chassis 30 which is 
mounted at any convenient location, and has a 20 
plurality of terminals to connect to the equipment 
normally associated with a fuel burner. The equip- 
ment has been specifically identified, and only a 
few of the most prominent connections will be 
mentioned herein. A flame sensor is disclosed at 25 
81, while a damper motor is disclosed at 82. The 
damper motor can be any type of electric motor 
having a follow-up potentiometer disclosed at 83 
and has connections at the damper motor terminals 
identified at 84. ao 

A step-down transformer is disclosed at 85 to 
power the damper motor 82 and the keyboard and 
display module 53. A keyboard and display module 
53 is separately identified and connected by bus 
40 to the chassis 30'. The chassis 30' also sup- 35 
ports a plug-in flame amplifier 89 of conventional 
design. The chassis 30' acts as the basic mounting 
means for the microprocessor based portion of the 
program module. The program module 30 includes 
the necessary microcomputer means 86, and has 40 
appropriate connection means to connect the 
microcomputer means 86 and its associated equip- 
ment into the overall boiler system to form the 
flame safeguard system. This equipment includes 
modular boards and receiving means 87 and 88. 45 
These boards can be connected in any convenient 
manner to the internal circuits of the program mod- 
ules 30. 

The presently disclosed system of Figure 1 
allows for each of the program modules to individ- 50 
ually control its associated boiler. Input and output 
data for each boiler is accomplished through its 
associated keyboard and display module. This in- 
formation is also supplied through the first data bus 
means 40 to the communications module means 55 
44 where the information can be distributed. The 
separate data bus connections in conjunction with 
the programming of the program modules prevents 



cross talk between the various program modules. 
The addition of the second data bus means 70 
allows for input and output information of a non- 
critical nature through the communications module 
means 44 without any possibility of there being an 
interchange of information between the various 
buses in the system. 

A preferred implementation of the present in- 
vention has been disclosed in Figures 1 and 2, but 
is clearly subject to many modifications that would 
be obvious to one skilled in the art. The applicants 
wish to be limited in the scope of their invention 
solely by the scope of the appended claims. 



Claims 

1. A system for interconnecting a plurality of 
fuel burners (14-17) for control and output of in- 
formation for said fuel burners including: a plurality 
of program modules (30-33) with a single program 
module adapted to control a single burner; each of 
said program modules including microcomputer 
means (86) and further Including data bus connec- 
tion means (34); a keyboard and display module 
(53) including data bus connection means (57); 
data bus means (40) connecting a first of said 
program modules (30) to said keyboard and dis- 
play module (53) to allow input and output data to 
be communicated to and from said first program 
module which is adapted to control a first of said 
fuel burners (14); said input and output data en- 
compassing a full range of operation of said first 
fuel burner; communications module means (44) 
having data bus connection means connected to 
said data bus means; said data bus means and 
said program modules restricting some data com- 
munications from said communications module 
means to said program modules; and second data 
bus means (70) and said data bus connecting 
means connected to said other data bus connec- 
tion means and capable of providing communica- 
tions to and from said first data bus means without 
allowing said first data bus means to communicate 
between themselves. 

2. A system for interconnecting a plurality of 
fuel burners as claimed in Claim 1 wherein a key- 
board and display module (53-56) is provided for 
each program module. 

3. A system for interconnecting a plurality of 
fuel burners as claimed in Claim 1 or 2 wherein 
said, communications module means (44) includes 
further connection means to adapt said commu- 
nication module means to communicate with input 
and output communication means (50, 51, 52) 
which are remote from said fuel burners. 
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4. A system for interconnecting a plurality of 
fuel burners as claimed in any one of the preced- 
ing claims wherein said first data bus means (40- 
43) and said program modules (30-33) restrict 
safety-critical system programming to said key- 5 
board and display modules (53-56) to the exclusion 

of said communications module means (44). 

5. A system for interconnecting a plurality of 
fuel burners as claimed in any one of the preceed- 

ing Claims wherein said program modules (30-33) to 
are modular structures including chassis means 
30\ plug-in flame amplifier means (89), and modu- 
lar board receiving means (87-88); said module 
board receiving means providing connection means 
to adapt said program modules for operation of is 
different burner systems. 

6. A system for interconnecting a plurality of 
fuel burners as claimed in any one of the proceed- 
ing Claims wherein said keyboard and display 
modules (53-56) each include programming input 20 
means, and visual output display means. 

7. A system for interconnecting a plurality of 
fuel burners as claimed in Claim 6 wherein said 
visual output display means (53) is a liquid crystal 
alpha-numeric display. 25 

8. A system for interconnecting a plurality of 
fuel burners as claimed in any one of the proceed- 
ing Claims wherein each of said fuel burners (14- 
17) fires an associated boiler (10-13); said burners 

and boilers each having limit sensor means (61- 30 
64); and said limit sensor means for each of said 
fuel burners and Its associated boiler connected to 
said program module for said associated fuel bur- 
ner and boiler for safe control of said fuel burner 
by operation of said program module. 35 

9. A system for controlling a plurality of fuel 
burners as claimed in any one of Claims 3 to 8 
wherein said further connection means include tele- 
phone connection means (52) and computer com- 
patible connection means (50-51). 40 
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